Remote Sensing for Water Quality Monitoring &#x26; Watershed Assessment On the Lake Traverse Reservation by David German et al.
Remote Sensing for Water 
Quality Monitoring & 
Watershed Assessment
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Linking modern 
technology with the 
Dakota ethic of 
respect for Mother 
Earth
Mni Wiconi
(the water of life) 
is considered to be 
sacred by the 
Dakota people
The article i
n “Nature”, M
ar 3, 2011 
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The green-blue Earth
N
a
t
u
r
e
 
P
r
e
c
e
d
i
n
g
s
 
:
 
d
o
i
:
1
0
.
1
0
3
8
/
n
p
r
e
.
2
0
1
1
.
6
0
1
9
.
1
 
:
 
P
o
s
t
e
d
 
1
0
 
J
u
n
 
2
0
1
1
The satellite & photo pictures
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General view
Photo pictures from South Dakota
Zoom in
On the same day
More photos on Aug 21:
https://picasaweb.google.com/Boris.S96/Aug212010#5509033953038203202
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Project was designed to provide summer internships for Sisseton 
Wahpeton College students for the purpose of learning about & being 
involved in research relating to:
• stream gauging, water sampling, limnological concepts, sampling 
equipment, sampling procedures, watershed delineation, & landuse
classification
• geospatial technologies (remote sensing, GPS, & GIS) & how they can 
be used in the areas of water quality & limnology
• data analysis & presentation techniques to link satellite imagery, water 
quality characteristics, climate, & hydrologic data
Project Objectives
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During the summer of 2010, three student interns from Sisseton 
Wahpeton College along with four researchers from South Dakota 
State University engaged in a pilot project to assess the feasibility 
of using Landsat imagery to determine water transparency in 
reservation lakes in northeastern South Dakota.
Destinee Eastman          Steve Farmer, Jr.                         Brendon Barker
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Preparation for the field work
a- Dennis Skadsen explains the assembly 
of a Secchi disk to interns Brendon, 
Destinee &Steve 
b- Destinee & Steve assemble & 
calibrate a Secchi disk
c- Brendon assists Dave to filter & preserve 
lake samples for transportation 
a         
b           c
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Student’s work in the field
a- Steve measuring 
water transparency on Waubay Lake
b- Destinee using a Van Dorn Bottle 
to collect a water sample, Enemy Swim 
Lake 
c- Steve uses a YSI meter to measure 
oxygen & temperature profiles 
a         c
b 
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Landsat 5
August 28, 2010
North Dakota
Study Area
Minnesota
Secchi depth 
measurements
were made 
from the 
following lakes 
at three mid-
lake locations 
on cloud-free 
days when a 
Landsat
satellite pass 
was scheduled:
Jul 27, Aug 4 
& Aug 21
Lakes: Clear 
Pickerel 
Enemy Swim
Waubay
Piyas
North Buffalo
South Buffalo
White Stone
South Red Iron
Blue Dog
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Student’s work with GIS: 
land cover in the lake’s watershed
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Landsat 5
August 28, 2010
Study Area
North Dakota
South Dakota
Algae Blooms
August 21, 2010
Landsat Image
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#
075
Landsat Band Point 75 Point 76
7 (IR) 6.2 4.1
5 (IR) 17.0 6.7
4 (IR) 56.9 12.4
3 (Red) 22.0 16.3
2 (Green) 30.8 23.7
1 (Blue) 64.3 57.6
Secchi 0.1 7.6
Point 75
Point 76
Transparency measurements were compared with 
satellite imagery to determine if a relationship 
between satellite bands and transparency could 
be established.
The color of the water in 
the lakes & the numbers 
from satellite image
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Data for the study
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Correlation Results for all 2010 observations &
Aug 21
Secchi Depth vs. Pixel Value (3 x 3 average around GPS point)
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Data analysis: 
groups 
of variables 
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Data analysis: 
Regression on the Factors
Scatterplot (Factor Scores (Spreadsheet11) 2v*32c)
S40
s42
S41
S63
S62
S48
Buffalo
S51S52
S53
S47
S46
Clear
s54
S65S 5Enemy Sw im
S49
S50
S64
Pickeral
S59
S60
S61
S56
S58
S57Piyas
S43
S44
S45
Red Iron
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5
Factor
-2
-1
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r
Regression Summary for 
Dependent Variable: 
ScA21 R= .89, R2= .80
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Student’s presentations- Destinee
Personal reflection & pictures in slide show
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Student’s presentations-
Steve
Personal 
reflection 
& 
pictures 
in slide 
show
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Personal 
reflection & 
pictures in slide show
One presentation (unfinished)- Brendon
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Students’ 
Poster on
Easter SD
 W
ater 
Easter SD
 W
ater 
Conference
Conference --
2010
2010
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Students’ 
Poster in the
State Capitol
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PROJECT AREA
NORTH DAKOTA
MINNESOTA
SOUTH 
DAKOTA
LANDSAT 5
August 28, 2010
Point 75
Point 76
Student Interns on the Sisseton 
Wahpeton College Home Page
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The 
questions 
are 
welcome
Funding Provided by:
South Dakota Space Grant Consortium 
Project Initiation Grant
SDSU Water Resources Institute
Additional Support Provided by:
SouthDakotaView
Office of Environmental Protection, 
Sisseton Wahpeton Dakota Oyate
Sisseton Wahpeton College
Clear Lake Association
Enemy Swim Lake Sanitary District
Pickerel Lake Association
Day County Conservation District
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